WHAT WE CLAIM ARE: 



1 . A semiconductor device comprising: 



an underlie having a conductive region in a surface layer of said 



underlie; 



an insulatinta etch stopper film covering a surface of said underlie; 
an interlayer insulating film formed on said insulating etch stopper film; 
a wiring trench forme^in said interlayer insulating film, said wiring trench 
having a first depth from a surfaceSof said interlayer insulating film; 

a contact hole extending^ from a bottom surface of said wiring trench to a 



10 surface of the conductive region through^ remaining thickness of said interlayer 

Q insulating film and through said insulating etch stopper film; and 

m \ 

j; a dual damascene wiring layer embedded in said wiring trench and in 

£i said contact hole, 
M wherein said interlayer insulating film includes a first kind of an insulating 

^ 15 layer surrounding a side wall and the bottom surface qf said wiring trench and a 

□ second kind of an insulating layer disposed under the fir^t kind of the insulating layer 
and having etching characteristics different from the first k\hd of the insulating layer. 




2. A semiconductor device accbrdingAo claim 1, wherein said contact hole has a 
20 portion whose cross sectional gradually increases toward an upper level in 
the first kind of the insulating 



3. A semiconductor device according to claim 1 , wherein said interlayer insulating film 
further includes a third kind of an insulating layer under the second kind of the 
25 insulating layer, the third kind of the insulating layer having etching characteristics 
different from the second kind of the insulating layer. 
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4. A semiconductor device accoraing to claim 3 f wherein said contact hole has a 
, portion whose cross sectional ares ^^ juallv increases from an intermediate level of 
the second kind of the insulating layei toward an upper level. 



5. A semiconductor device according to claim 3, wherein the second kind of the 
insulating layer is capable of functioning as an etch stopper while the first kind of the 
insulating layer is etched, and said contact hole has a substantially same cross, 
sectional shape from a bottom surface of the second kind of the insulating layer to the 
10 surface of the conductive region. 



6. A semiconductor device according to claim 3, wherein the third kind of the 
insulating layer has a thickness thinner than the first depth. 

15 7. A semiconductor device according to claim 1 , wherein the second kind of the 
insulating layer is disposed on said insulating etch stopper film and has a thickness 
thinner than the first depth. 

8. A method of manufacturincte semiconductor device, comprising the steps of: 
20 forming an insulatinc^etch stopper film on an underlie having a 

conductive region in a surface layer of the underlie; 

forming an interlayer insulW^rafilm'on the insulating etch stopper film, 

the interlayer insulating film including a ^Kkind of an insulating layer and a second 

kind of an insulating layer formed under the fi^t kind of the insulating layer, the 
25 second kind of the insulating layer having etching characteristics different from the first 

kind of the insulating layer; 
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forming a first contact hole extending from a surface of the interlayer 

insulating film to the insulating etch stopper film through the interlayer insulating film; 

\ 

embedding an organic protective filler in the contact hole to a height 

lower than a surface of the second kind of the insulating layer; 

\, 

forming \ wiring trench in the first kind of the insulating layer of the 
integer insuring Ju. wiring trench having a *rs« depth fro. the surface of the 

interlayer insulating film an^l overlapping or including the first contact hole as viewed in 
plan; 

removing the protective filler; 
10 removing the insulating etching stopper film exposed in the first contact 

hole to form a second contact hole continuous with the first contact hole and reaching 
the underlie having the conductive regfonWnd 

forming a dual damascene^ ing layer embedded in the wiring trench 
and the first and second contact holes 



15 
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9. A method of manufacturing a semiconductor device according to claim 8, wherein 
the interlayer insulating film further includes a third kind of an insulating layer disposed 
under the second kind of the insulating layer, the third\kind of the insulating layer 
having etching characteristics different from the second kind of the insulating layer. 



10. A method of manufacturing a semiconductor device according to claim 9, wherein 
the second kind of the insulating layer has an etch rate lower titan etch rates of the 
first and third kinds of the insulating layers. 



25 1 1 . A method of manufacturing a semiconductor device according to claim 8, wherein 
the second kind of the insulating layer includes another etch stopper layar and an 
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underlying insulating film disposed under said another etch stopper layer, and said 

step of forming the first contact hole forms the first contact hole reaching the etch 

\ 

stopper film passing through the first kind of the insulating layer and the second kind 
of themsulating layer including said another etch stopper layer and the underlying 
5 insulatingVlm. 



12. A method ©^manufacturing a semiconductor device, comprising: 

a stepV forming an insulating etch stopper film on an underlie having a 

conductive region in a surface layer of the underlie; 
Q 10 a step of forming an interlayer insulating film on the insulating etch 

y_ stopper film, the interlayer insulating film including a first kind of an insulating layer and 

a second kind of an insulating laV x er form^ under the first kind of the insulating film, 
^ the second kind of the insulating lay^t^ vin 9 etching characteristics different from the 
L first kind of the insulating layer; 

jj: is a first etching step of forming a first contact hole extending from a 

□ surface of the interlayer insulating film to the^second kind of the insulating layer 
~~ through the first kind of the insulating layer by etching; 

a second etching step of forming a wring trench in the first kind of the 
insulating layer of the interlayer insulating film and removing a remaining interlayer 
20 insulating film under the first contact hole by etching, the wiring trench having a first 
depth from a surface of the interlayer insulating film and overlapping or including the 
first contact hole as viewed in plan; 

a step of removing the insulating etch stopper filial exposed in the first 
contact hole to form a second contact hole continuous with the fir^t contact hole and 
25 reaching the underlie having the conductive region; and 

a step of forming a dual damascene wiring layer embedited in the wiring 
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•trench and in the first and second contact holes. 



1^8. A method of manufacturing a semiconductor device according to claim 12, 
whetein said second etching step includes a step of etching the second kind of the 
5 insulatinq layer to expose the etch stopper film and a step of partially etching the 
exposed effch stopper film. 



14. A method of manufacturing a semiconductor device according to claim 12, 
wherein the second kitad of the insulating layer includes another etch stopper film and 
O 10 an underlying insulating mm formed under said another etch stopper film, said first 

etching step includes a stepW etching the first kind of the insulating layer by using a 
HI mask and a step of etching th^exposed another etch stopper film, and said second 
S e tching s,e P includeS . step - eW « ^ the fir s, 
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contact hole and a step of partially etching the exposed etch stopper film. 




15. A method of manufacturing a semiconductor device according to claim 12, further 



co m po Si n g th e step „ « a na. m as k ,a y e, on t ne interi a yer insulatlng fllm , 

wherein said first etching step includes a step of forjning a first resist mask on the hard 

\ 

mask layer, and said second etching step includes a step of forming a second resist 
20 mask on the hard mask layer and etching the hard masKUayer and a step of removing 

\ 

thereafter the second resist mask and etching the interlaye\insulating film by using 
the hard mask layer as an etching mask. 



16. A method of manufacturing a semiconductor device, comprisingc 
25 a step of forming an insulating etch stopper film on an unfelprlie having a 

conductive region in a surface layer of the underlie; 
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a step of forming an interlayer insulating film on the insulating etch 
stopper film, Mhe interlayer insulating film including first, second and third kinds of 
insulating layere formed in this order from a bottom, the second kind of the insulating 
layer having etching characteristics different from the first and third kinds of the 
5 insulating layers; 

a first etching step of forming a contact hole extending from a surface of 
the interlayer insulating fmri to the insulating etch stopper film through the third, 
second and first kinds of tnte insulating layers by etching; 

a step of disposing an organic protective filler in the contact hole, the 
| 10 filler being higher than a surfaQe of the first kind of the insulating layer and lower than 
5 1 a surface of the second kind of trae insulating layer; 

p a second etching steotaf forming a wiring trench in the third kind of the 




insulating layer of the interlayer insulating film by etching, the wiring trench having a 
first depth from a surface of the interlayer insulating film and overlapping or including 
15 the contact hole as viewed in plan; 

a step of removing the prote<^[ve filler to expose the insulating etch 
stopper film in the contact hole; 

a third etching step of etching theVxposed etch stopper film; and 
a step of forming a dual damascen^viring layer embedded in the wiring 
20 trench and in the contact hole. 



17. A method of manufacturing a semiconductor device/teomprising: 

a step of forming an insulating etch stopper fil^i on an underlie having a 
conductive region in a surface layer of the underlie; 
25 a step of forming an interlayer insulating film on theJnsulating etch 

stopper film, the interlayer insulating film including first, second ancKthird kinds of 
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insulating layers formed in this order from a bottom, the second kind of the insulating 
layer having etching characteristics different from the first and third kinds of the 
insulating layers; 

\i a first etching step of forming a contact hole extending from a surface of 
the interlayer insulating film to the second kind of the insulating layer through the third 
kind of the insulatikg layer by etching; 

a seconasetching step of etching the second kind of the insulating layer 
exposed at a bottom of tne contact hole; 

a third etching step of forming a wiring trench in the third kind of the 
insulating layer of the interlayer itasulating film and simultaneously etching the first kind 
of the insulating layer under the contact hole to expose the etch stopper film, the 
wiring trench having a first depth frbmsa Wface of the interlayer insulating film and 
overlapping or including the contact hde&s viewed in plan; 

a fourth etching step of etching the exposed etch stopper film; and 

a step of forming a dual damascene wiring layer embedded in the wiring 
trench and the contact hole. \ 



18. A method of manufacturing a semiconductor device according to claim 17, further 
comprising the step of forming a hard mask layer on the interlayer insulating film, 
wherein said first etching step includes a step of forming\^rrst resist mask on the hard 
mask layer and a step of etching the hard mask layer by using the first resist mask as 
an etching mask, and said third etching step includes a step onforming a second resist 
mask on the hard mask layer and etching the hard mask layer bV using the second 
resist mask as an etching mask and a step of removing thereafterihe second resist 
mask and etching the interlayer insulating film by using the hard maslj layer as an 
etching mask. 
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